Extracellular double-stranded RNA induces TSLP via an endosomal acidification- and NF-κB-dependent pathway in human keratinocytes.
Double-stranded RNA (dsRNA) causes keratinocytes to release thymic stromal lymphopoietin (TSLP), which plays a key role in allergic diseases. Endosomal Toll-like receptor 3 (TLR3) and cytosolic RIG-like receptors (RLRs) and PKR have been reported to recognize dsRNA. Here, we demonstrate that dsRNA induces TSLP in keratinocytes via an endosomal acidification-dependent and NF-κB-mediated pathway. After treatment with pharmacologic inhibitors or transfection with small interfering RNAs (siRNAs), primary human keratinocytes were stimulated. Bafilomycin A1, which inhibits endosomal acidification to block the TLR3 pathway, blocked the dsRNA-induced expression of TSLP, IL-8, IFN-β, and other molecules including the dsRNA sensors, whereas it did not inhibit diacyllipopeptide-induced expression of TSLP and IL-8. The dsRNA-induced gene expression of TSLP depended on RelA, a component of NF-κB, but not IRF3, similar to IL-8 but different from IFN-β, which depended on both IRF3 and RelA. The results indicate that endosomal acidification and the subsequent activation of NF-κB are necessary to sense extracellular dsRNA, suggesting the importance of the TLR3-NF-κB axis to trigger production of TSLP against the self dsRNA released from damaged cells or viral dsRNA, in the epidermis, relating to skin inflammation including atopic dermatitis (AD).